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A (;i-:MaM(^ svxorsis of 'viiv: ('(h^ciw-ajad i.auxwf. 
IX Tin-: rxrrKi) ^^^A1Mv-^ wvtioxal mi -etm, with a 

J)KS(MnP1^l()X OK l^ilFLAliWV OF IIVPKILVSPIS F.L\0- 
TA'FA SA^'. 



r>v Adam Fx >\ i ng. 



i\ri;Min'( 'i'loN. 

'Hiis ]>:i j>vr 's ;i colli crDiH ion from tli^^ Fii'utM'ltof I'',)ri>-.1, ln.-(>c1- \)\'r- 
])urrtl under iin (trr.-n^XMnt'nl hrl.wfcii Pr. A. U. 1 hrplun-. m cliaiirr of 
I'^orc-t. in-(M-1-, iiViil 1 >r. A . F. <^)n^nnF-;iH'r, m < li;ii'i:!'r of 1 'rc'hliinn^ I'^rnlt 
Fl,-<M't> of llio i>Ui'<MTl ni" Juit.nninlo^^v. I iiilcil Sl:t1rs Foj ^,, rF' nrill i^f 

Airi-icnli iir<\ ii> ^npplv'nicnl. n lunlou'i^';.! ]Ki|M4- \)\' V. F. >ini.'tril(»n, 
Knlunn.i!(ii:i<';il A^^isjiiiii,, l)r(M(ln(>iH Frnil Fw<*ri ^, ciu itld lJ;"|)rras- 
]/i- ])niul;iF:i, A Fr(M.l;i.F)j-y ICrifntiv i^'( lln* TriiMjnn Scale' 

Fi c(Min<M'i i(»n \\a(h tftc aTiiJiiirV jiuc J iir;: tinn^ o\' Fi)lon]>1ci'()U^i 
l;ir\'ac a I Feel in I,!* fuj'osf. and sh;i(lc I rcc- , \\r ]\,i- ]M'i-i\ ij;!;]-! of an o|)]ioi;- 
Finily !i> >tn(ly in dcFiils the nioi'pliolo^^^y of \\\c l.-.vx;^ of Ihiprnis/tis 
hiuofajij S.-iy, ;-nd lo \V(H-F oul a syuoji^i.-- of Fic lar\a(* of I he Ooccinr'F 
Fid gciKM'a, rc])i'cs<'nF^d in Mir Tnitt'd SFilc-^ XaFoiinl AFi-r'jni. Tiir 
sy-.1<Miiaiic noF's nf \\{v |)i'c-<Mif ]>apci- ;ire, ho\v<'\-cr, nrdy inicmh'Ml as 
an (»nthnc foi" fni'lln-^- studies and as a .^hImII roni I'ilnii ion \\\ the di-- 
cn-sioTi aitont ihr Ti;dnral aiTan-'enient of the --eiicra of iLiis (hllietih, 
group, ddir ;-audcnt. (tf the family ]nu--t. rely tijion ea]'li(U- ]")a])er<, 
jiiiioni^^ tlu^ rno^>i. useful of which arc F. Oani:'lt)auc]'\- t'ritic,-i] al)-lr:icf 
in IFis J)i(^ Kafer voii ^Ft r<'lcuropa (voF ?>. 'S*'')!, and e-pi*ci;ill\' the 
adini]'al)le (")r:])<^ror (l(><u;i:e l>iuuuo(dv: Aliriuias ('oceinellidae do ( uha 
in Friuirr iufoi'uic atuia! d(^ la l^^taeiiai Ocutrai Ai^roiKCiuira dc (Aihii 
(FH)fi). As tho ]M'(^-ont, syiujjxis i. liascij on tfit> uiorjihj »loi:ar;d -t.udv 
of the Lir\a of I hjjx ras'pis lj'niaf<it(i, tiic dc^i-ription of this lnr\;i ha< 
hcru placed lir^l.. 
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GENERAL DESCRIPTION OF THE FULI^ROWN LARVA OF HYPERASPIS 

BINOTATA SAY. 

The full-grown larva is about five millimeters long; oval in outline, 
strongly arched above, with flattened underside (figs. 1, 2, 3). The 
head is bent downwards; its posterior edge is covered by the fleshy 
anterior margin of the pro thorax; the color is light greenish gray with 
the more strongly chitinized parts shiny dark brown, and with a dark 
brown pattern (as shown in figs. 8, 9, 10) ; it is rectangular, very broad, 
with an unusual capacious mouth cavity (fig. 7), capable of contain- 
ing an entire larva of the Lecanium, which constitutes its principal 
prey. This increase of the mouth has been effected by the enlarge- 
ment of the labrum and the labium and by the incorporation of the 
dorsal side of the maxillary stipes into the wall of the mouth {std, II, 
fig. 7); the labrum (fig. 1 and Zr, figs. 8 and 9) is nearly perpendicular, 
covering and protecting the approximately horizontal mandibles 
{mdj figs. 8 and 9) and the fleshy lobes of the ventral mouth parts (Zd, 
K, figs. 8 and 9). Due to the enlargement of the mouth cavity, the 
mandibles are so displaced (fig. 7) that they can only meet each other 
w4th their very pointed apex (apx, fig. 6), while the convex, broad 
and flattened molarlike bases {mo, fig. 6) are widely separated; these 
molarlike bases can, for that reason, not work against each other, but 
they work in the comer of the mouth against the concave end surfaces 
of a hypopharyngeal bridge pectdiar to this family (&r, figs. 7, 9), 
grinding and squeezing the juices out of the prey; the fleshy lobes of 
the ventral mouth parts close the mouth and retain the juice during 
mastication until it can be sucked in and swallowed by the movements 
of the pharynx {fh, figs. 4, 7). These remarkable morphological 
modifications of the mouth parts have not been recorded before and 
are probably not found outside the family CocciTiellidae. There are 
three large ocelli (fig. 1, oc, fig. 8) on each side; the antennae are three- 
jointed with a tactile filament (fi, fig. 8) at the apex of the second 
joint; the maxillary palpi are normal, three-jointed, with the usual 
sensory papillae on the terminal joint; labial palpi minute and two- 
jointed (fig. 8). 

The subglobose shape of the body, with the flat ventral side pressed 
against the supporting surface is similar to that of most of the coleop- 
terous larvae, which live on leaves and twigs, and is well adapted to 
these surroundings; the color is pale, yellowish gra3^, somewhat lighter 
imdemeath and with smaU, brown, chitinous spots indicating muscle 
attachments (ms, fig. 1); the body is pubescent, bears weU-developed 
setae, especially on the dorsal and lateral areas, and has numerous 
smaU pores in the skin on all segments (por, fig. 5); but all these 
characters are not apparent on the Uving larva because it is covered 
by tufts of long, pure white, waxy threads, which are exuded from 
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N'». :^i7i. >)\(fr.<L^ ni 'rjii: cu(< i\rifi/) /. i/,m 1/ /;ui/\', \\2H 

t]ir(\* lYnv- ol <lors:ll (lf*]>r(v<-i(n"is nli v;ir]\ <i(lr itf rlir ImmI\ . Si tine (d" 
1 lit' la! tT;)! :.n^t ;u' ir.'J-^. ili^. Ti 1 ;ir(' \'ri'\' 1;! r.'^c, \('r\" l'r;iu;ilr, aiui (>l*;i [mm'Ii- 
liui' -1 nict.i]!'(\ ('iiiithn! froiii m cdlLiriike f-rol* iM-'h 1 ion of ili<' 1);i-n1 
cup. Tiu^ lV;'^^'iit' li:;lin*r mIkI s]^rri, Ji/.;n loll of (iH^-o li.iit- ■-n;^',^T^1 lii;)t 
1 IlrV ;IJT ll(*J'(-'li,-.i\('. ciliiof in ,1 niotH'ly niorh;. l:ir;il W a V Of po--lbJ\ ci Ml- 
tii'niiiii; a ])oi:-oiL L/iidouhl otily ])!-(iU'rT r\ o oi^rair^ :\vr crfhiii) i;ii-L'"t* 
];i'jni;^Mi;[1 ofi;; 1 ;.':l,'nul-. wtiicli rail oinif <lid|>> of bl( kkIIiIvi- [Inid; l[ir-o 
arc placiMJ (\>>i~ 1 \[\ in t lio intrr>(\u'!iuw)l;' 1 ^kin on each >i(lc c»l" I he hi-t. 
ri^ht. a iMlnnntial -cLTiiuMii-^ {hff, j)^-. f aHtl ~)\ Siiiall riniX-.-ha f mm 1 
li:,';lil ]>i'o\\ii -.jiir.-'clcv^ (.'.yt, i'as-. 1 an<i o occur on the mc-oliiorax arnl 
on the jii-l oi'i-hl t'l tiic hii al.Mhnnina! -cuancnN; a I'lhlnncnl,.. r_\ paar 
IS 1'. Ml nil I'll ihic jiU'i ,; i hoi'a X. Tlic spiraclr- aic [iro\ii!o(l wiih an 
c!hM'li\o c!ir--ifi<i; incrhanNni ni'j*. o). \\'hich pn^vcnl- 1 he e\[tn'alion 
of Mie air, v hen Uu' ia/'\a cojlt I'ael - the body tn pjx^-s oul the ])iu(al- 
Jikc (I'iiil i'foni 1 he idand-.' 

'i'hc Miiee ihoi'aeic >e;jinen1s hrar -^toiit k'^'.-^ ( hg. d), winch are in- 
s^tUmI rather cit)>t' (u;^'rthej-; then- c(»lo!' i^ dark ^n ay with the i(*r- 
minal niar,i.n'i oi each jonit shiny, hlacl^: the --.rnall, ckiwlike lar^i are 
Idack wilh a si-la ■ lea r 1 he lia - e and are >nri'onnd(^d h\' (an ioir-, (didi- 
shapcd han-- i^n the end ol' M]>fa Ui^;. 1). The anal :-e^')neril (10 (//>./, 
iiij;^. t.;; 1-^ hen^ downwards aiel toi'ins a well-ile\ eloped suckaa', wh;icii 
i^ na'd 1 n 1 he loeone it loie 



Ci'aniijM ni'i^. ^. Ik i'f s\ nmtci.iacal, reel a nL'idar, t.wiee as I) road as 
kni'j.': oceinif.a] fMr^iinen of the same w!(ph :i< t.iie eraninni; heat I 
reach''-; fni'llie!' back above ilian ljel(r.\-: \a'n1rrdly the fot^ainen is 
Avithoni any irist/inct, ehii,inon>, luaririn, liecuHc the two epicj-anial 
haU^v-^ an* wiikdy si^parated and tta,' uada re'j;iun ifju) is wit. la ail, an\' 
eliil ini/ariei:! (\\j, Kn; h\pt>si(wna. (Ay st ronu'ly ehilini/cik with a 
di-iinet. irianLMikir pMsterie.r cnhir'jiMncnt. J,fr', \\i\ lit). Labrurn 
(//'. hL;. 'II, \-ei'y kar'_:e and si'riiieli-enlai\ r^hapt^l iifsC an eyeshaih^; 
antei'inr niai'Lriii <]i-. tally withont any se]-i-a!iMn, cilia i" fringe or inai'- 
irinal setae: clypens ( posikdiruni Lyofteta ir, h'j'. 'ti indistinct- 
l)ecause 1 lie ehif inizatjiin of epistntna (ye) is luit s]i::h;l\' desadctpetb 
and ofdy (de/ious iicai' t iie dntsai art icnlat.ioii of thr leandibles; fn.ns 
(j) euinpjefrjy fusisl wit}; c pii'raninm (m-/!, no indication whaii'\a'r 
(tf tJie front a] sn Mn*es noi* an v' epiet^niial sutuj'c;-' t hree well (h'\ elt >[)ed 
laJeral oerUi {[['S. ], ea, i\'S. S) arraiiL^ab a-^ tbe fiLnu'es show, in a tri- 
anudc ju^t IxTiind the anfetuia] nwj_. dkhe kiterahy pla<'ed antetmril 
rin,Lj; (e, Ji;:s. s, '.n is si I'onidy chititdzed and snrneinds tlie ^^dnlie liasal 
membrane of l,h(^ antenna; tiie anicnna 1^ of alioul f.lie sam(> lene-tli as 
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the mandible, conical with a tig basal membrane {bra, jBg. S) ; fii^t 
joint wide but rather short (/, fig. 8) ; second joint (//, fig. 8) as long 
lis the first but only hah as wide; from the membraneous distal end 
of the second joint is emitted on the outersi(U^< a small transversely 
divided third joint (///, fig. 8) and on the innei*side a thin-walled, 
soft sensory filament {filj fig. 8), which is a little longer and more 
slender than the third joint. 

The mandible (fig. 6) is falciform with acute apex and with a largo 
flattened base, which is developed into a convex molar shaped por- 
tion (tn-o) above the fiexor muscle (//), and which is also flattened out 
above the extensor muscle (ex) ; between the molar part and the a])ical 
jyavl (apx) is inserted a thin, broad, perlucid retinaculum irlm); the 
basal portion T)ears externally one large serol>icular seta. The maxilla 
(fig. ID) is connected with hypostoma ih) by a large, oblong articu- 
lating membrane {cm, fig. 10) from the exterior margins of the cardo; 
the posterior half of this membrane contains a fiat chitinous plate, 
in outline resembling a lol)ster claw (?o, ilg, 10), but the plate is nor- 
mally concealed, because that part of the membrane, tis a rule, is in- 
vaginated below tlie cardo; cardo (m) is rather large, well chitinized 
and dark separated from stipes by a fine suture; the ventral sm*face 
of the stipes is of the same size and character as cardo, but while cardo 
only consists of a ventral shell-shaped plate, stipes is a real tube- 
shaped joint, though its dorsal side, facing the mouth cavity, is chit- 
inized only at its tlistal end {std. /, fig. 8) , while the rest is soft-skinned 
and forms a part of the buccal membrane {std. II, fig. 7) ; the rest of 
the mouth cavity is formed T)y the underside of the la])rum, the epi- 
pharynx itph, fig. 4), the dorsal side of the ratlier indistinct ligida {U, 
fig. 9, 10), and the hypopharynx {Ity, iig. 7), aU of whicli are soft and 
fleshy; the distal end of stipes is closetl by a memlirane, {stm, fig. 10), 
which beai-s a big lleshy laciiua {la, fig. 10) and a short palpiger iplgj 
fig. 10); lacinia has ventrally a slightly chitinized T)rownish surface, 
which is very distinctly articulated with the rod-like, strongly chit- 
inizetl interior margin of stipes (,s^/r, fig. 10) ; the anterior and dorsal 
part of the lacinia is soft skinned (Za, figs. 0, 10), provided with a num- 
ber of short sensory peg-like projections, with a few setae and with a 
two-jointed appendix, the rudimentary galea {g, figs. 8, 10);^ palpiger 
{fig, fig. 10) is stiffened by a senncircular chitinization {pgc); it carries 
a three-jointed ct)nical palpus, which is of nearly the same size and 
shape ixs the antenna, with tht^ corresponding joints almost equal in 
length and width; the nmnber and location of the setae are indicated 
in figure 10; apical joint with sensory papillae {se). Submentum 
{sra), mentmn {m), and stipes labii {!) are fleshy and are fused to- 

I Compare (a) A. (\. lloving, Xutural History of the Liirvue of Donaciinae, p. 12, (b) G. Diinmock, 
Algunas CocuuieiUdiu:' tie leuba, p. 301, in translation from the Spanish text: "I am inclined to believe 
tliat this appendix . . . will prove to be a rudimentary lobe (see plate 51, fig. 17)." 
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gether to such an extent, that the different regions can hardly be 
discerned; there is no connecting lobe between submentum and cardo 
and only a very faint boundary line between submentum and the 
big fleshy soft-skinned gula region (gu); this latter region is again 
fused with the thick collar-shaped skin in front of prothorax (fig. 1). 

At the base of mentum, close to the posterior margin of stipes, is 
found a pair of large, slightly chitinized and indistinctly defined plates, 
each with two setae; at the middle of submentum, adjoining cardo, 
is found a similar, but smaller pair of chitinous plates, behind each of 
which is a single seta. The labial palpus (Ip, fig. 8) is very short, 
two-jointed, with a well chitinized ring-shaped basal joint, and with 
a rounded apical joint, which is but slightly chitinized; ligula (li, fig. 
10), the fused laciniae labiales, is not well defined, subtriangular, 
obtusely pointed. The mouth cavity (fig. 7) has in its floor a strongly 
developed, chitinized bridge (&r, fig. 7), which limits hypopharynx 
posteriorly and sharply defines the entrance to the pharynx (ph); 
from this chitinization extend two pairs of chitinous rods, which form 
the margins relatively of the hypopharynx (hr, fig. 7), and the epi- 
pharynx (er, figs. 4, 7); the hypopharyngeal rod has an interior 
branch at the base; latendly in the comer of the mouth between the 
upper and lower pair of rods, the chitinous bridge terminates in a 
concave masticating surface, against which the convex basal part of 
the mandible works. 

The thoracic segments conform in shape and size with the abdom- 
inal segments more than is normally the case in coleopterous larvae 
and it is not necessary to describe them separately. The tergal region 
of each segment is ventrally defined by a longitudinal, curved suture 
(tp, figs. 1, 2), the tergo-pleural suture or lateral furrow, Dimmock ^ 
(»antipleural suture Bdving ') which is determined by two mtiscle 
marks and by the upper ends of the vertical suture (vpa, figs. 1, 2) 
between the posterior pleural areas (3, 4, fig. 1) of one segment and the 
adjacent anterior pleural areas (1, 2, figs. 1, 3) of the following seg- 
ment. The outlying areas of tergum occupy a considerable portion 
of the whole tergum. DorsaUy they are limited by a line which can 
be traced by a series of muscle marks; the line starts at a muscle mark 
just in front of the spiracle and runs vertically upwards to another 
muscle mark immediately below the blood-exuding, repugnatorial 
gland (bg^ figs. 1,2) and hence around and beyond this gland; on the 
thoracic segments, where there are no repugnatorial glands, the three 
muscle marks are, nevertheless, easily located; the next determining 
point is the terminus of a transverse dorsal suture (fdSf figs. 1, 2), 

1 060. DinmKX^, Algnnas OoodneUidae, etc., p. 996: en los aegmontot abdominalflB de las larvas de 
madias SBpecta sntre la segonda y tsroera hfleia donal hay on canal lonsttodinal mis 6 meaos deflnido 
got Im 8ido llamada so flsto aitlcnilo ''caoal lateral,'' osaiido el miaom Dfl^^ 

• A. O. BOivtDg, The Abdominal Str u ciure s , etc, p. 67. 

**— ProcJ^.M.voL61— 16 40 
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wliich ends ill a depressed, slightly <-liitinized rod, connecting two «)n^ 
spicuous muscle marks; tlic rod is approximately twice as loner on the 
thoracic segments as on the abdominal segments; from the tenuinus 
of this rod the hmiting line of the outlying tergal portion continues as 
a rather iiidistmct wrinkle to the mark below the gland of the next 
segment, and lience downward to the tergopleural suture. 

Tills whoh outlying tergal portion corresponds to wiiat I before 
have called the spiraeular area {.ym, fig. 1). !„ most coleopterous 
larvae, however, including the majority of the CoccinclUd larvae, the 
spiracles have moved away from this area on the thoracic se<rments 
and the temi "spiraeular area" would consequently be mideadinc^ 
applied to these segments; wiiUe the term will be retained for the 
spiracle hearing abdominal areas, the homologous tli<.racic areas 
should bo named '^tlie alar areas, -' because it is from these area^, (al, 
figs. 1, 2) that the wing pads start on the second and tliird thoracic 
segments. ■ Tlie central part of tergum is divided bv tlie deep trans- 
verse suture {ids, figs. 1, 2) ending in the depressed cliitinizations just 
men turned m tlie foregoing; in front of this suture lies the anterior 
trapezoidal portion <,f scutum (sc I, fig. 2), wliich contains a central 
transverse ridg(^ of setae and a small, triangular prescutum (psc ficr 
2) ; belund the transverse lino is the posterior portion of scutmn (tc 
II, fig. 2) ^^1th a smaU, triangular, faintly outlined scutellar area (srf 
fig. 2) opposite prescutum. Parascutum (pa^c, figs. 1 and 2) is small 
and not sharply defined. 

The outline of tlie pleural or lateral zone is concave aliove and 
below; dorsaUy it is defined by tlie tergopleural or lateral suture (tp 
figs. 1, 2), veutrally by tlie sternojileural or sublateral sutuie (sip ficr' 
3) ; the latter formerly referred to by the writer^ as tlie pleural suture 
On the thoracic segments this suture nins immediatelv above the 
coiisi)ieuous doulile chitinization with wliieh coxa articulates and on 
the abdomen^ it comiects the anterior and posterior cuneal notches 
(«« and pn, fig. 3) and contains a smaU muscle mark on the middle of 
each segment. The pleural or lateral zone is large and l.ul-es out 
prominently, so that only half of it can be seen from above, the other 
luxlf frmn below. The pleural lobe (pll, fig. 3) is central and sur- 
rounded by the proto-, deutero-. trito- and tetrapleurites (1, 2, 3 
4ff, -ih, figs. 13); these are all weU (leveloj)ed. especiallv is the' lower 
part m of the tetrapleurite unusuaUy large and cusliion-hke. 

Both in the thoracic and the abdominal segments the areas below 
the pleural or lateral zone are the foUo^^dng: Ilypopleunim, para- 
sternum, presternum, sternum or eusternmn, and sternellum The 
h^- poplcurum (pcx, fig. 3) is comparatively sma ll in the thoracic seg- 

» Following suggestion from Mr. F. C. Craighead. 

1 1^'''':^. ''" *?if ^^"^^ "^ '^^^'^^ ^^-hich for any rea.son almormaUy have developed wing pads 
» beo Boving, The Abdominal Structures, etc., pp. S&-57 ^ 
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nioiit-, but is Ikmv ca-ily rocn^^iii/jM] l)\ ilh> douldc^ chit iuizatidu, liitD 
wlncli tliL' <'<)ii([ylr of (lip r()\;L Jil^: t (ic MMtci'io]' por'hiMi of this r'hitiiii- 
ziition is ItK'atcil n\ tlir ciul of ;i hilrr^l ttriiihkc <'\icivsi(jii fVnni ru- 
>lcrtH]T!i ill fiMtit nf <'(i\;!: tlio ;il)(in]nin,il pMiMstcriiiiiii (jxisf, \v^. ;;') is 
lar^^i': th(^ nisirriimn {m/v/. flu". :■; ■ i^ S(';»,'Li'atr(l fmiii Ihr '-^trriiclliini 
(^/f, h^. ;;) l)y ;i ti-ansvcr>(Msutin'i\ \\liicii in tliorax ^'-uii aitis I lie fiirral 
notchos ij'n, JiLC- -V) : stcrriclhnn i-^ iif")|")i'n\irn;ii cly trapcznidal, j)os- 
lorioT'ly (h^jiiu'tl hy .-i ciit'vrd hnr llirm]'_r]i ilir unf)aiiv(| \-{ai(.ral notch 
((■//, iiir. :;,) in thn miiMIr line nl* the hoJy. 

[^>ctwccn ihr hi Mil ani! i he 1 h<n;; k 1- a hi'(ia<h ilc<li\- collai"; llic vcti- 
ll'alsldc^ii 1 1 n> i'ohaj' en III a ins a incWian area < f/n ri , W'j;. :\] in ^vilieh is 
foiinW a >]nall inif)aij-CMl etiil i ni/a t inn ; ^^t\ eitiier ^ide nf ihis ar'ca is a 
trian^^ular area ifa, \\<^. :\): Ihi-^ hiiha' area is <'niTi'-j)nrnhn;:''l\^ (!e\'e]- 
()|>cd ahatLX tlie anlerinr n.ai'Lnn ai^ ihe siennuii i)\' ine-^- and nieta- 
thi)ra\, hut is r)idijne!!!a/y mi I lie ahilnniinal >.ei:uients; it is cnnsid- 
cTcd a lateral presleiMiuni '/'/'n/, fil^^ ;>,) ; in frnJit nl* ii on ]ues<t 
and Uiet ai Imi'ax is a median iint<di-h(\n inij; ar<\a, the Tnni'|ihnht'j;ie;il 
uaturiMif wiiieh can h(Mleeidial mily hy a ih<jrnu::;h slud\' nf ihe inus- 
cles, for \\'liicli the avaihd>le inaterh-d i-. nnt in prnpei' cnuditinti ; this 
area ({i;j;. o) Uiay. for \\\c [)re-(*nt. with e([nal ri<_rh.l he reirardcd as a 
separate ])i«"M'(M)f (he- [>i-ecedini^^ steriiellum. as a ^pct i;d [HoUainr sti'r- 
lial a.rea, asajiu^diati [)art c»t' pi'csr .a nuin, or as a sjU'cial ari^a, iatjunl- 
ugous with t lie nuahan area {jfirn) i\\ Uiecnjlar. 1 1 is p(^^■^ihle i hal the 
areas cnntainiu'j: llielar;;^e,re]>ULrnatni iai u-huals (h(j^ do-. | ) nia\' he inter- 
])rete(i as remains i\{' j he inha'se<j:m(at1 al ^kin. wliieli ol herwi^e can nnlv 
he IrariMl nn \\\c ahthmieii as a line, d^he tenlli ahduminal {\i)<il>(J, 
i\i:.-\) nr ;inaK"-ei:nierd is l)eni dn\\ n\\ ards, sn j lia I the \-entral ])ni1inn 
he<'nmes anteri(n' ,'md t!u*dnisal nnsicrioc; the anterinr [tni'iinn is a 
little smaller tliaii the p<tsierinr and ihe hatha' is di\dded l\v a wed;j;e- 
sha]ual (h^ftre^sinai : anus i- (aaiirah 

Lt\KS a.IH' Well di \'elnr>ed; the Ija-'e nf coxa (ee,/\ h'j;. ;J) i-, hn;ire ami 
ohli(|ue. ^riie irtaua-al inrni and reia(i\'e size nl' tliv' trmdianter i/,n/h 
femur (/h), tibia (//*//) and tar-us i/rz/x) can lie u'.'ithered tmm hiruns 1 
and -h ddie claw--liaped tar-us i^ f'al her -^mall. t ui'ved, jMiinled \\ath 
rounded liei'l; it i- suri-nundcal 1)\' peculiar nluh-<haf»ed setae sit nated 
on thc^ end of t he lihia. 

ddi(M->[)iracle-^ {.v/j., W'j^. 1 and T) ) ai'eall nf ihe same siz(\ rin'_r->haped 
and, \\"hal i-^ <--})(M'ia]ly udI ew einliy , pJr;ced dnr-;dly hn(h nn iln^ ihn- 
racic and on ihe ahdnn una 1 serine nt -. 'riiiMahlinieni a ry met atlmi-arie 
sjiiraele i-. repre-iailed hy a minnt e ehil imar- dnt . d1ie atrium i- not 
de\e1nped and there aiN' nn hair- in the spiramlar npeidni:": the ch)-.- 
iuu juechani-m i- two-arnuMl: laaieath tlie ha.-e of the nne arm ('//'//', 
fj,i:. o) the traelieal wall is in\;eiinaled in;<» a sn ft -walled cushion, 
sliirhtly chitinized only nn tia^ uppia* surface: by tin* enirl ract inji o\' 
the closing muscle these undialyiug ])nrrion- (tf the tracheal wall are 



866 




f ^'-^W, 



I Digitized by 



Google 



62S 



PUOCElJDIXas OF THE XATJOXAL MUSEUM, 



VOL. 51. 




pressed against each othci'j resulting iii a very effective closing of the 
trachea . 

'Hiere are in all, four lai'val stages; tlie second and third agree in 
general with tlie fourth stage here descrihed, l>ut the iirst larval stage 
presents a few deviations. The head of this first stage larva is com- 
paratively larger than in the later stages, the body is more slender 
and the legs comparatively longer; ])ut the most interesting differ- 
ence is found in the last joint of the maxillary palpus, whicli relatively 
is more than twice as long as in the mature larva, and in the cranium 
hemg uniformly black with a trifurcated wbite pattern indicating the 
two frontal sutures and the epicranial suture. Othenvise this first 
larval stage agrees with tlie last larval stage in the structure of the 
mandibles, the liypopharyngeal l)ridge, the number of ocelli, and the 
arrangement of the body areas. 

SYNOPSIS OF THE LARVAE OF THE COCriNELLTDAB IN UNITED 
STATES NATIONAL MUSEUM. 

The larvae of the family Coccinellidae exl libit a great variation of 
structiu'e. Tliey can, however, only be confused with certain larval 
types of the family Chrysomelidae, whicli they reseml)le in general 
shape and in the development and arrangement of the chitinous 
plates imd spuies of the body area:^. Except the very deviating her- 
bivorous larvae of the Epdachnini the rest of the CoccineUid larvae 
may defmitcly l)e separated from those of the Chrysomelids with 
which they may be confused by the following differences in the struc- 
tures of the head and mouth parts. 

In the Coccinellidae tlie mandible is sickle-shaped with the base 
enlarged and (except in the small genus Microwdsea) with a retinac- 
ulum present; a liypopharyngeal bridge is developed. IntheChrys- 
omelid types referred to, on the other hand, the mandible is broad 
with base not especially enlarged and without retinaculum ; the hypo- 
pharjmgeal bridge not developed. AU tlie Coccindlid larvae exam- 
ined by the writer possess three ocelli, while in the Chrysomelidae 
the nmiiber of eyes varies from none to sLx. It has been main tamed 
that the larvae of the family Coccinelhdae could be definitely distin- 
guished by two de]>ressit)ns on the middle of the frontal suture, but 
our knowledge of these structural details is too limited to definitely 
establish them as a family character. 

llie Ilypera^pis larva described above represents the primitive 
type of the Cocci neDidae, while the Chilocorini possess the most 
highly developed larvae; between these two extremes is found a 
series of intermedian forms; the Epxlachmm and the PsijUohonni are 
branches from the mam stem with biological adaptations, such as 
specialized mandibles (in both of the groups), and reduction of the 
liypopharyngeal bridge (m the Epilachmni). 
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The following genera are represented in the United States National 
Museum, several of them by more than one species:^ Hyperas'piSj 
ThdlcL89a, Bfxu:Jhyac(miha, Microweisea, SteihoruSf Scymmis, CephciUh 
8cymnu8j Oryptolaemus, Noviua (Vedalia), Lindorus, RhyzobiuSj Mi- 
eraspis, AniaosHcki^f MegiUaj Hippodamia, AdaXia, Cocmtdla, Bar- 
monia, Neday Oydoneda, AruUis, Synonycha, Thea, PsyUohora, Epi- 
lachiuij Lasia, Oynegetis, GurinuSf Axion,, Exochcmua, Egius^ OrcuSj 
ChUocorus. In the subsequent synopsis these genera are arranged 
in nine groups, namely (1) Hyperaspini, (2) the genus Microweiaea, 
(3) Scymnini, (4) Noviiniy (5) Rhyzohiini, (6) CocdneUini, (7) P«yZ- 
V>h(yriniy (8) Epilachnini, and (9) (ThnlocorinL 

These nine groups are differentiated, as shown on plate 120, by the 
following characters:' 

Primarily: 

(1) The location of the thoracic spiracles; these are situated either 
in tergum or in the protoplexirite. 

(2) The arrangement of the pleural areas of meso- and metathorax; 
these are either similar to the corresponding, normally arranged 
pleural areas of the abdomen, or differ from these in having the prch 
topleurite more or less fused with the adjacent part of tergum into a 
triangular region, which extends downwards to the stemo-pleural 
suture, and in having the pleural lobe fused with the posterior pleuritea 
into another triangular region, which extends upwards from the ster- 
nopleural suture. 

(3) The presence or absence, distribution, or modification of proc- 
esses, tubercles, plates, or spines on the thoracic and abdominal areas. 

Secondarily: 

(4) The different development and chitinization of the hypopha- 
ryngeal bridge. 

(5) The shape of the apex and the retinaculimi of the mandibles. 
The relationship of the genera and groups is, as far as possible, 

indicated by the sequence within the columns of plate 120. 

It is noteworthy tJiat this systematic arrangement, based on struc- 
tures of the larvae, corroborates the classification based on structures 
of the adults, proposed by Col. Thomas L. Casey,' deviating only in a 
few points; thus the study of the larvae does not support a separation 
between a tribe Hypodamiini and a tribe CocdnelliTd. The genus 
Microweisea (=T. L. Casey: the genus SmUia, Weise) forms, as 
Weise and Casey have pointed out for the imagoes, an extremely 
remarkable and isolated type which can not be included within the 

> The large number of Danish forms is due to the gifts of Messrs. Xryger and Rosenberg, of Copenha- 
gsn. 

i As muscle impressioDs oonesponding to those described in Bpperatpit binoiata are pfesent in aU Coc- 
dnellld larvae, and as the arsas defLoed by them oooseqoently can be identified with the homologous 
areas in HypentpU, aU tubercles, sderites, spines, or glands are referred to these special areas and named 
after them. 

* A Revision of the American CoooineUidae, Jonm. New York Entom. Soc., vol. 6, 1898. 
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tribe Scjimnim: the larvae also indicate that this genus constitutes a 
separate tribe. Colonel Casey states that the two genera FsifUohora 
and Thid are so closely related to each other, '^that it might scarcely 
be conducive to taxanomic convenience to maintain them distinct"; 
the study of the larvae wliich are readily" identified by the cliaracter- 
istic siiape of tbcir mandibles (fig. 10, pi. 120), support this view. On 
the other hand, tlie comparison lietween the larvae of the PsifUohorini 
and the Einlachnint does not support Colonel Casey's o{)inions, when 
he regards tlie Psj/Uohorini and the EpUacltiiini so closely related, that 
he considers the Ejyilaclinini merely as sligbtly modiiiecl PsyUoborini 
''by reason of ]>ei'\XM'ted food habits and attendant environments/* 
While tlie larvae oT the P.^yllohorini arc rather ch)se to the Coccinellinij 
the larvae of the Kpiku'linlrd differ consideraldy from l)oth of them 
in a great many characters. The Ej)ih:n'hn'nn are truly (k^'ived from 
the CoccincUui'ij but are so adapted and changed tliat tliey form a very 
distinct tribe. 

Group I (HYPERASPINI). 

Plates llS-120. 

Of tliis gnm}) the following genera and s])ecics liave been studied: 
IJfjpt raspis hi(j)ihris Randall (N. Amcr. ), IPjjx raspis hmotata Say 
(N. Amer. 1. TJudfissa nionU^mnae Muhinit (Arizona), Bracliyacantha 
urslna Fabricius (Waslungton, D. C), Bnichyacaniha, sp. (Texas). 

The body iu dorsal view is ovate, witli greatest width on the third 
and fourth abd(miinal segments; mucli flattened ventrally and very 
convex d(u^sally. Prothoi*ax oblong-oval, mon^ than twice as broad 
as long, the dorsal outline of the other segments, l)oth tlioracic and 
abdominal, is approximately rectangular, latei'ally rounded, com- 
paratively broader and shorter than prothorax; the ninth abdominal 
segment nearly semicircular, more than twice as broad as long, with 
an unserrated margin. The folds and areas of uk^so thorax and met a 
thorax are very similar to those of the abdominal segments, which 
indicates the primitive^ nature of the group; the spiracles are aU tergal 
and the spiracle-l)earing areas arc develo])ed nearly alike in the tho- 
racic and the abdominal segments. The t ergo pleural suture is hori- 
zontal and well defined throughout its whole length; the pleural 
lobe is convex, cushion-like, ovate, and the protopleurite is not fused 
with the adjacent part of tergum. !3oth thorax and abdomen have 
small chitinizations, indicating the attachment of muscles, but have 
no setiferous tubercles or spines. The hypopharyngeal bridge is 
strongly chitinized with a cavity in each end, into which the molar- 
shaped interior base of the numdible fits; the apex of the maiuUble is 
single, and the retinaculum is thin-walled with a single-pointed tip. 
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Group ZX (Genns mOBOWSZSSA). 
Plates 120 and 121, figs. 22 a, b. 

The group contams only the one genus Microweisea. Three species 
are present in the collections of United States National Museum^ viz: 
Microweisa misella LeConte (N. Arner.), Microweisea coccidivara 
Ashmead (N. Amer.) and Microweisea omKs LeConte ('^fdsdiei 
Weise) (Florida). 

The body is depressed, fusiform, greatest width on metathorax; 
prothorax oblong-oval, about twice as broad as long; mesothorax and 
metathorax also oblong-oval, only slightly broader and longer than 
prothorax; the abdominal segments subrectangular, laterally rounded, 
relatively broader and shorter than the thoracic segments; the ninth 
abdominal segment conical, much narrower than the eighth, half as 
broad as long. The folds and areas of mesothorax and metathorax 
and of the abdomen are similar to those found in the Hyperaspini, 
with which group Microweisea also agrees in shape and nature of the 
spiracle-bearing areas of mesothorax and metathorax and in the 
transverse-oval dorsal outline of these segments as well as in the shape 
and position of the thoracic pleural areas below a well defined, hori- 
zontal tergopleural suture. A pair of longitudinal dark chitinizations 
is found on the tei*gum of the prothorax and is indicated on the tergum 
of mesothorax and metathorax; a ring-shaped dark chitinization sur- 
rounds the eighth, and a similar chitinization the ninth abdominal 
s^ment; the rest of the body is soft skinned, without setae-bearing 
tubercles or sderites. Thehead(fig.22a,pl.l21) isquitedifferentfrom 
that of any other CocdnelUd larva. It is elongate with a compara- 
tively narrow spear-like f rons, which on its inner side has a long, thin, 
dark chitinized rod-like thickening along the median line. The hypo- 
pharyngeal bridge and the mandibles (fig. 17, pi. 120) have the same 
general shape as in the preceding group, and the apex of the mandible 
is single-pointed as in this group, but the retinaculum is absent in all 
three species examined, a condition which the writer has not observed 
in any other CoccinelUd larva. The claws are unusually slender, 
rather straight, pointed and about four times longer than the width 
of the base. Microweisea is undoubtedly close to the Hyperaspini 
and also shows aflSnity to the Scymmnif but it constitutes a sharply 
defined, distinct type. 

Qroap Xn (S UyHJAJl) . 
Plates 120 and 121, figs. 23, 24, 25 a, 5, and 26. 

The following genera and species, included in this group, have been 
studied: Stethorus pundmn LeConte (N. Amer.), Stethorus utUis Horn 
(Florida), Scyrwrms cervicdUs Mulsant (Texas), Scymnas camferarum 
Crotch (Arizona), Cephdloscymnus (f), sp. (Arizona) and Oryptolaemus 
montroueieri Mulsant (California). 
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The form of the body varies much; m some species, as Scymnus 
comferarum^ it is elongate fusiform with prothorax obovate, more 
than twice as long as broad, and, with the ninth segment conical, 
twice as long as broad, much narrower than the eighth segment; in 
other species, as Scymnus cermcaliSj tlie form is rather broad with 
the segments of about the same size and only slightly tapering pos- 
teriorly, the prothorax is trapezoidal, anteriorly broadest, laterally 
rouiukxl, about twice as broad as long, and the ninth segment is 
semicu'cularj about twice as broad as long, and not much narrower 
than the eighth segment; still in other species, as CepJialoscymmis ( ?), 
the general shape is the same as in Scymnus cervicalis, but all seg- 
ments have lateral!}" pecuhar large prolongations. The outline of meso- 
thorax and metathoraxof the group is that typical for the majority 
of the Coccinellid larvae; it is trapezoidal, broadest in front, and 
diflers from the transversal-oval dorsal outline, (,'haracteristic of the 
foregoing groups and still characteristic of the abdominal segments 
of the present and the subsc([uent group. This trapezoidal form is 
mainly due to the following development of the mesothoracic and 
metathoracie pleural areas (fig. 13, pi. 120). As mentioned previously 
(page G29), tlic mesothoracic and met a thoracic spiracles move down 
into the protoptourite; and this area fuses more or less closely with 
the adjacent part of the tergimi and also with the deuteropleurite 
into a subtriangular region, thus giving the impression as if the an- 
terior portion of the spiracle 1>earmg tergal area had been enlarged 
and dropped downw^ard to tlie stemopleural suture. There it 
touches and is more or less confl\icnt with tlie upper edge of the 
elongate, triangular, swollen, presternal area (prst, fig. 3, pi. 1 IS) which 
pomts downw^ard to and normally touches the unpaired ventral 
notch. The spiracle-bearing extension does not carry any setiferous 
tubercle or spuie. By the development of tliis anterior pleurite the 
rest of pleurum is forced backward, and fused into the swollen, sub- 
triangular region, wliich extends upward from the stemopleural 
suture in its entire length to the teniiinus of the tergopleural suture. 
On the tlioracic segments a pair of longitudinal chitinizations occur on 
the terga,and,on the abdominal segments a small setae-bearing tuber- 
cle is developed on tlie scutal area, on the spii^acular area just below 
the small parascutal area, on the pleural lobe, and on some of the ster- 
nal areas. In (^ephaloscym nus ( ?), deviating in. many wa3^s, the pleural 
lobe is extraordinarily {hn'eloped nito a broad horizontally flattened, 
setae-bearing process (fig. 24, pi. 121); similar sti-uctures have been 
described in other Scymnini. Tlie hypopharyngeal bridge is strong; 
the mandible has a molar-like base and the apex of the mandible is 
single in aU the genera and species represented in the United States 
National Museum, except Cryptolncmiis montrcntzieri, in which form 
the apex is divided into two teeth; in the literature, however, several 
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Other species of Scymnid laxvae have been described with a bifurcate 
mandibular apex; the retinacuhim is always thin-walled and has a 
single-pointed tip. 

The Scymnini are difficult to define and place as a group. Based 
on the few characters used in the present paper, a form as Orypto^ 
laemus, for instance, with its bifurcate mandibular apex should logi- 
cally be included in the following group, the CocciTidUni, but the gen- 
eral habitus of the larva is very different from that of the Coccinellini 
and agrees well with that typical for many Scymnini. It seems ad- 
visable for the present to indude aU the genera mentioned as Scymnini 
in this one group. 

Qroap 17 CVOVUVX). 
Plates 120 and 121, fig. 27. 

This group contains but the one genus Novius upon which Gangl- 
bauer ^ has based his tribe the Noviini. 

The only species represented in the National Museum is Novius 
eardinalia Mulaant. 

The dorsal outline of the body is ovoid with its maximiun width at 
the third abdominal segment. Prothorax is trapezoidal, about half 
as broad as long, anteriorly and laterally broadly rounded; the ninth 
abdominal segment is nearly semicircular, half as long as broad, 
anteriorly somewhat narrower than the eighth abdominal segment, 
posteriorly without any serration or crenation. The thoracic spira- 
cles are placed in the protopleurite, and the shape of the pleural areas 
is as in the foregoing group, but the Noviim differ from the Scymnini 
by having a setiferous tubercle developed in the subtriangular ex- 
tension from tergum. Prothorax has on each side of the middle line 
two longitudinal chitinous patches; on mesothorax and metathorax 
is a small setae-bearing tubercle on each scutal area, close to a large 
chitinization in the alar area (see page 626). 

Small chitinizations with a few setae occur on each of the scutal 
areas of the abdominal segments and still smaller chitinizations are 
found on the abdominal spiracular areas. Well developed setae- 
bearing tubercles are present on the pleural lobes of all segments. 
The areas below the stemopleural suture exhibit no special structures. 
The hypopharyngeal bridge is strong, the interior portion of the base 
of the mandible is molar-shaped, the tip of the mandible single- 
pointed; retinaculum is simple and thin- walled. 

Group V (BSTZOBmn}. 
Plates 120 and 121, figs. 32a, 6, 

The two following genera and species, included in this group, have 
been examined: Rhyzobius ventralia Erichson (California) and Lin- 
doTUB hplumiae Blaisdell (Calif omia). 

1 Die K&fer iron Mltteleuropa, vol. 8, pt. 2, p. 977. 
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The general form of the body as in the Noviini; the prothorax and 
ninth abdominal segment are crenated; setae-bearing processes from 
the pleural lobe are developed as in CepJudoscymnus (?), but charac- 
teristic for the group is the possession of setae-bearing processes^ also 
from the lateral margins of the tergum of the segments. The meso- 
thoracic and metathoracic spiracles are placed in the protopleurite, 
and the protopleurite of these segments is incorporated in a subtri- 
angular extension from tergum, as in the Scymnini and Noviini; the 
protopleural portion of the extension is clearly separated from the 
tergal part by the well-defined tergopleural suture. A setae-bearing 
tubercle is found on this extension as in the Noviini. The hypo- 
pharyngeal bridge is strong, the interior portion of the mandibular 
basis is molar-shaped; the tip of the mandible is bifurcate; retina- 
culiun simple and thin-walled. 

Qronp VI (COCCnnELLm). 
Flatee 120 and 121, figs. 28, 29. 

The following genera and species of this group have been studied: 
Micraspis IS-punctata Linnaeus (Denmark); Aniaosticta W-punctata 
Say (Denmark); MegiMa fuscUabria Mulsant (= Jf. mcLcvJabi Degeer 
(N. Amer.)), Hippodamia convergens Gu^rin (N. Amer.), Hippodamia 
ambigua LeConte (California), Hippodamia gJadalis Fabricius (N. 
Amer.), Hippodamia IS-pundata Linnaeus (N. Amer., Denmark); 
Adalia Jnpundata Linnaeus (Washington, D. C), Coccindla 7'punctaia 
Linnaeus (Denmark, Hungaria), CoccineHa repcmda Thimberg (Hawaii) ; 
Coccineda variaMlis Illiger (Denmark); Coccindla oculata Fabricius 
(N. Amer.) ; CocdnettaO-notataHeThsi. (N. Amer.) ; CocdneUa sanguinea 
Linnaeus (Cuba, Florida); Harmonia pida Randall (N. Amer.); 
Neda marginaia Linnaeus (Mexico, N. Amer.); CycUmeda aMomin 
nalis Say (?) (Mexico, N. Amer.); Anatis 16-punctata Olivier (N. 
Ajner.); Synonycha grandis Thunberg (Java). 

The body is fusiform, in most genera with the greatest width at 
metathorax; the sides of the abdomen are straight and the segments 
diminish gradually posteriorly; the outline of prothorax varies from 
nearly trapezoidal, about twice as wide as long, with the largest width 
posteriorly, to approximately crescent shaped. The ninth abdominal 
segment is somewhat conical, half as broad as long, or longer, con- 
siderably narrower than the eighth segment, laterally unarmed, never 
serrated or crenated as in many preceding forms and never darkly 
chitinized as in Microweisea. The mesothoracic and metathoracic 
spiracles are situated in the large protopleurite. This is subtriangular 
blunt, downwards directed, in some genera not limited dorsally by any 
distinct tergopleural suture, in other genera with a distinct suture. A 
setiferous tubercle is never developed in the spiracle-bearing region 
as is the case in the Noviini and Rhyzobiini. The rest of pleurum has 
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the triangular shape typical of the majority of the Coccinellid larvae. 
In most of the genera sclerites are developed in prothorax, and, when 
present; the sclerites of scutmn and the mai^inal area of tergmn are 
fused together; they are flat, covered with setae or developed into 
setiferous spines. On mesothorax and metathorax a rather small 
flat or spinose scutal sclerite is more or less confluent with a large, flat 
or spinose sclerite in the alar area just below the parascutum. The 
triangular pleural lobe, the hypopleural area and the eustemum have 
only small chitinizations. Tlie abdominal segments have a setiferous 
flat or tubercle-shaped or spinose sclerite on the scutal area, another 
similar one on the spiracular area and a third on the pleural lobe; the 
surface of the hypopleural area, the parastemum and the eustemal 
area is normally only slightly chitinous. The hypopharyngeal bridge is 
strong, the inner portion of the basis of the mandible is molar-shaped, 
the apex of the mandible is bifurcate; in Synonycha grandiSy however, 
the tip of each of the principal teeth is divided into two teeth, a large 
distal and a smaller proximal one. The retinaculum is developed as a 
straight, single, strongly chitinous tooth. 

Group Vn (PSTZXCBOBIHI). 
Plates 120 and 121, fig. 30. 

The tribe PsyUohorini has been established by T. L. Casey on the 
genera PayUobora, TTiea, Halyzia, and Neohalyzia. The tribe is repre- 
sented in the United States National Museum by larvae of the follow- 
ing species: PsyUohora parvinotdta Casey (Cuba, Florida), PsyUohora 
vigindmacvlata Say (N. Amer.), and TTiea Si-punctaki Linnaeus 
(Denmark). 

In the general shape of the body and its parts, in the development 
of the mesothoracic and metathoracic spirade-bearing protopleurite 
into a triangular extension from the tergum, in the character, pres- 
ence and distribution of sclerites or setiferous tubercles this group is 
closely connected with the less specialized genera of the CocdneOini. 
The body is soft-skinned; on each side of the tergum of prothorax one 
(PsyUobora) or two {Thea) setae-bearing sclerites; setae-bearing 
tubercles are found in mesothorax and metathorax in the scutum, the 
alar area and the pleural lobe; setae-bearing tubercles are also found 
in the same areas on the abdominal segments. The ventral areas be- 
low the stemopleural suture have small tubercles on the hypopleural 
parasternal and eustemal areas. The hypopharyngeal bridge and 
interior base of the mandible as in the CocdneOini^ but the rest of the 
mandible differs from that of all the other CocdrieOini in having the 
apex produced into five teeth and the thin- walled retinaculiun into 
five teeth {PsyUohora) or several small rounded elevations {Thea). 
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Group VZXZ (XPIXiAOKinVZ). 
Plate 120 and plate 121, figs. 31a, 6. 

The following genera and species of this group are represented in 
the United States National Museum: EpUachna corrupta Mulsant 
(Mexico, Colorado, Panama), EpiUichna harealia Fabricius (N. Amer.)? 
Lasia globosa Schneider (Denmark) and CynegeHs impunctata Lin- 
naeus (Denmark). 

This group is allied to the Coccinellini, having like this tribe an 
unarmed spiracle-bearing extension from the terga of mesothorax and 
metathorax. The protopleural portion of the extension is sharply 
defined by the tergo-pleural and the stemo-pleural sutures, which 
separates the portion respectively from the alar area and the pre- 
sternum. The development of long, more or less conspicuously 
branched spines on all the segments is a specialization^ which is only 
indicated in the CocdneUini; on the ventral areas small tubercles are 
present in the same distribution, number and development, as in the 
CocdneUini, In the form of the hypophaiyngeal bridge and of the 
mandibles, this group, however, occupies as already mentioned (page 
628) an isolated position among all Coccinellid larvae. It is note- 
worthy that the anterior portion of the head and the development of 
antennae and palpi also exhibit special characters; finally an epi- 
cranial suture is present, a character, which, outside this group, only 
occurs in the three closely related genera, ChilocoruSy Egius, and Orcus. 

The dorsal side of the prothorax is well chitinized and has on each 
side two large spines with an intervening small spine; in Cynegetis 
a small spine is developed from the small pro thoracic pleural lobe. 
The scutal areas of thorax and abdomen, the alar areas of mesothorax 
and metathorax as well as the corresponding spiracular areas of the 
abdominal segments and the pleural lobes of both the thoracic and 
the abdominal segments all carry a flat, thick sclerite with a long 
setiferous spine. The first abdominal spiracle is placed much more 
dorsally than on the other abdominal segments. This is especially 
so in Cynegetis, The hypopharyngeai bridge is lamelliform, sUghtly 
chitinized, in Epilachna with only a dark chitinous line along the pos- 
terior margin (fig. 16, pi. 120), and in Cynegetis even without that mar- 
ginal thickening; there are no hard-walled lateral cavities in the 
bridge, and the grinding and squeezing mechanism, which is found in 
all the carnivorous Coccinellid larvae, is therefore totally lacking in 
the larvae of this herbivorous tribe. The mandible (fig. 21, pi. 120) is 
strongly chitinized at the base; it is not so broad as in the other 
groups and it has no molar-shaped portion. The retinaculum is not 
present in its normal place; as it, however, is strongly developed in 
the allied group CocdneUini, it is possible that it really is represented 
by the lower teeth of the \musually multidentate apex of the mandible. 
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The-o Idolli are of diffofcMit l(Mii:th and in -omo of tlu^ spcv'ios lhe 
Lii'L'"*'!' o]]i'^ Mrr '-('TT;ii(Ml. Tho irwirr inar^ifi <if (ho niandil)!*' Ixdcw 
tlif^ 1(H^tli i-> roiivi'x an<l rninp;ira1 i\'<'l\' loii^j;, (wie-half to two-tliirds oi 
tli(^ wlmli* l(Ml!i;lll oi tlir inriii(!if>!t\ 

Group IX . CIULOCOKINI). 

rial" iL'O ;in>l |»l,.ic IJl. 1IL-. '\.',t,, /.; ;', 1 ,lVr, /). 

( )f t hi- Lxroujt t lir fnllf iwiiii: ;::riir!'ii uiul ^])f-'ir- li;i ^ r 1 MM'ii ox'Mrniiiod : 

^i/f'/n !/\' cm if/Zi i/\' \\u]<['A\\ ('( -liat tatl.'iln ! , .1, /.'";/. -]i. i Vrt/jMl;' . /■^■'ii'li- 
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^-;i]i1 (S. AiiiOT". ^ ('Ji')Jnv<>ru'< / 1 r / i>iisfi/!<!fi/s Srril);i M )(MniK:rl 1, (.'hil(>~ 
roriis' crir/i laDnarn^ (Mj'\ir(i, AriztMi;ti. 

Tilt' ^n'oiin ( 'I/'/lncorhi! Vi'\U'i'~i']\\<, a-sla^ril ;ll)ii\i\ 1]k> (ili:il '~1 ;i;j;<mu 
fill' r\()hitinn of till* imi'iiinl, ci cnixdrMii- ( ^mtIiu'IIhI 1; r\;i; llirv 
ludnn'j; <(i tin* -ul>fi\aW^ 1vpt\ \vhl('li iiichulc- i1k^ hrM;i(!i-{- fnnu-. uf thr 
S('[nti (I'l III l,ir\;i(\ (lir .\Vw\','/// and tlif lilt ij'j'h'i'i n'i , rallicr iIimii to I lit' 
fn-^ifniTTi Ivja', which iiiclutlc-. tlu' p!"n';;aii' fdpnv- "I tlii^ Si-^jnivrn'f 
la]'\";ir, 1 hiM 'i ircinflliid Mm! \h\' T - \ H' 'hnrin i . Till' niMxi'nuiii widtli 
\< at Mirt ;i 1 h(»r';i\, hnl lin^ -cj'nKMil i^ oiiK' -hiiitllv Widfi' llum \)V(\- 
thorax ;ind nir^oi hni'iix :ind the fir^t. thrtH' alidivinin;! I scltuhmiI - ; t!io 
('►thrr ;duh inn lull scL^nuaii',- iimitow Lri'aduidly in thr ninlh ;ihdniiuti;d 
^rilinr-nf ; this scLrm^^nt is nhout tv>'irr a-' l)rn.id \\< loiiLT, ;int (M'ini*lv rmi 
nnu'h naiToWt"' thnn t lu^ po-tcrior cd-T nf tlio ciLrhl h ^cuiiumH , hi'nadlv 
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s]>ir;icl!'-h(.\'irini;'. snln ri:iii;j'n];' i" md a Mploui-it r ;ind witli Hio ojipo-ih^ 
siiht rianii;nlMr r('L!;[on Imfi^o. Tla' ]m'o1 ophairit t' i-> -(^parat rd from llu^ 
ti'r;j;uiii h\' w di-tinrt t iT'^'o-pK'ural suturr, huj i-. coidhnMH v.'ilh \)Vv- 
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(riani:;u]ai' arra l)(^hind tin* j>rr>t (rplcnrit c- of nin-^othotMx and nirta- 
lliorax, wliilt^ the ;i!'i'an;innionl of ihr otlua' splnos en lh(^ra^' \'arias as 
doscrihad halow. ( )n t ho ;ihdoMnnal soi^'nicnls, (^xcopt in sonu^ i^iMH^ra 
on so\"oi';il ')f tlio po>1 orior alahnuiiad -I'Lrno'nt^, 1 h(^ snUal. tho -])irao- 
ular aroa- and (bo plo\ir:d loho aro armod wliii a vvoll d(^volo]>o(l spiiu^; 
nt> spines on tho aroas 1-olo\v tho ^tfTnoj^lcin-al suturo-. Tho hyj)o- 
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phan-ngeal bridge is strongly chitinized; the inner portion of the base 
of the mandible is molar-shaped; the retinaculmii is present, in some 
genera well ehitinized, in others delicate and simple. Tlie apex of the 
mandible varies within the tril)e. It is simple in Curinus, Ajclon, and 
Krochornu.'^, bnt ])i furcate in luiius, Ore us, and ChUoayrus, This 
(h'veldjinnMit of the mandible may indicate a division of th*' tribes into 
two natnral groups, and otlier characters support the same view. 

In the first group no epicranial suture is present, tlie posterior angle 
of the frnns rencliing the occiput; no medio-i)osterior sphie on each 
si(h^ of thi^ tergum of protliorax; one to four niargiruil spines; no 
seutal spine or only a rudiment of it. on mesothorax and metathorax 

In tlie second grou[) a very cons|>icuous epicraninl suture is ]}resent 
(fig. 35a, ])1. 121); one I'ather short medio-j>osterior s])ine on each side 
of the tergum of prothorax; four oi* more marginal spines; a seutal 
spine is always developed on mesothorax and metathorax. 
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648 PN0Cf:r:n[\c>^ of the xatioxal }frs!r:uM. 

ep Epintoma. 

€ph [Cpipharynx. 

er Kpipharyn^^pa] rod. 

c}^^! Fu.^lenium. 

f^r Flare wliLTii extensor musrle of mandible attaches. 

t.rf Spiracle-bearin:::,' exteusiou from t.eri^iini. 

/--- Krons. 

fc. Femur. 

fd I'^ilament at tlie apex of ilio secMjiid anteinial joint. 

.// Plaeo where flexcir museh^ cf mandible attaches. 

//?.. Furcal notch. 

g .RiHliment^iry ,c:alea. 

(jv. .... .Guh\r repjion. 

h. ITypostoma. 

hr Hypopharynf^eal rod. 

htr't . . . .Triani^nilar enhirgcm(uit of hypo-'^toma. 

A//. -llypopharynx. 

/ StipoH labii. 

la Lacinia maxiUaris. 

V Ia'::ula. 

/o Chitinous pUite in membrane between cardo anrl hypostoma. 

//j Labial palpus, 

Ir Laljrum. 

rii Mentum. 

rn/J Mandibles. 

mm ^b.Mlian ventral area of the collar l)etween head and prothnrax. 

mo ^^ola^ portion of the mandible. 

ms Small chitinous spots indicatinj^' niuHcli! attachments. 

oc OrelluH. 

pcuic, . . .Para.'^cutum. 

pQrSt Parasternum. 

per. . . . .nypo])leurum. 

pgc Chitinizefl portion of palpiger, 

ph Pharynx. 

pig Pal})ip:er maxillao. 

pU Pleural lolx*. 

pn Pfvsiorior cunoal notch. 

por Pfire in the skin. 

prst Pre.-ternum. 

psf Pr(\scutum. 

rifn Retinaculum . 

sc I Antt^rior portion of Rcutum. 

sc II - . -P<wterior portion of scutum. 

scl Scutellum. 

sr Seu^iory papillae of the apical joint of the maxillar\^ palpus. 

sm Submentura. 

sp , Spiracle. 

spa Spiracular area. 

8t Stipes. 

f^f'l I Di.'^tal portion of the dorsal surface of stipes maxillaris. 

s tl IL... T^ii?a\ portion of the dorsal surface of stipes maxillaris. 

sti Sternellum. 

Sim Meml)rane of the distal end of stipes. 

stp Stemopleural or sublateral suture. 
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N().2i7i- srxni'sr,^ nr 77//; ('ornxFi.un / i/,m !/;- /;ol/^^^ (;4n 

;T''r !i<,"l-likf ijiii ) i!i/:it i' ui <tf ill*' int^'ri^ir ri::r*-' 'i > •* -i I]n'S rnjxii'a' I . 

t<} f';iirr;l vc!Ur:il nr^'a ^f the rtilha' lH't^M''-n h'^id and jiri'lfiorax. 

tar:< Tjr>'l-' 

hh., . _ . .■'[>,] n-\ cr-i' (](ir^:il .-iilurn. 

ltJ< Til)ia, 

//' . .Ti^' I iil'Miral (ir kiH-ral si it urr\ 

Ira .... dViM luintt'T 
TV . . , . . .\ ('lilriil imti \\ 

rji!< \'*'rti''al -■iituro Iniwrn lln^ pd-inricT plc'iiral ar-'a- f'f cia' FPOTUont and the 

adj.U'fnr ])l.ni':d alTLin (>f I he fnllou inr; ^^f^LrTiUMU. 

] rrn(i>]itfiirnt' 

' - . I '('uti'fitp](Mirirr'. 

5 . - -Trit^pl-Mirih'. 

4 Ti'traplt'urit'-. 

VlAii: lis. 

IfUi xTus I > IS h i n r/i-ifa S^ a y . 

V]t: 1.' I'^dl i-C'twi! l:*rva- Ini'T.d \ii'w: Tint. IphlmIi. 1.\5 — I'.L'a mm. 
'2. VhW '/piwn 1,1 r\ a, dnr-al vii'W. 
1^ I'^idl LT< I','. 11 1,1 r\:) . \ t'jilral \ \*-\\ . 
-1 Aiih't'iMi p>, trii I! I Ml ilifd<'r-al liall Ol the tTaiiiurn ; Irnni nuMiiurr ride. 

(i. Ili'_di1 iiiari'illdH, <l(ir-^ul view. 

I'l ATF- UD. 

!'di;. 7. MmjiIt (■;i\'ity a:Mi tlw a [Mf^rlcr, vcT.lral ]- mirtn df tlir> plairyiix ( -liizlM ly dia- 
gram m, it li'H 1|\ 
S. Hrad. (iMi'.id \i('\v; lln^ niandibli' Lind the lt> p(ipluir\-Tv.^r'.d liridL.^(\ Indow the 
lalinirn, ari- in.iirLii.'d hy a -iriab'd .-liad-aw < ai I lie lahriitii : llii.' joiuir^ "Mih' 
ant-Miii a AVr ihark'-d I, 11, III, 
y, TTi'.id. Ii.d< d'>r-al, lialf iV^ai vi'-w: inaridildp and liy]><!|ili,iryiiL^cal britJL'c 

Ii( I'iW til.' lala-i;iii indirala-fl hy a ,-tjaatcd ^luulww uti llir hda'um. 
10. Head, \iaili'al virw. 

I'lAli rjil. 

l''n.. M Thuhi.^.'iii r''Onf> .un'iif Mnl-aiM, lait-r^il view m[ rnr-o ;ind nifiniliMrrtx, llivl and 
,M'''inil alidaiiniiial -t.aih'iil,- 
\'2. Iii"iinli'Us .n,'f/iilis |-aifa,-(in, lalcrjl virw cif iii(_-n l>ik1 ji h la llal'a \ Lind hr-l 
atniMnniMl -cLMiicnt . 

13. ( 'ur^^iin ll'i :-p'ihc><iUi lariTiafu,^-, l;itcKil \i<-v,- (if iiM'M.aiid [twUiI linrax and 

lir^t alMliiiiiiiial -*':nnait . 

14. ('Jiflot'orns /■■/' :tliu 'it.< ^Illl•ant, latoral \\v\\ id" iiif-i, and Tni'lallinrax, lir-1 and 

s<'('n:Hl uI'dnniinM i -rL:rmnN. 
L'}. lit jiniKiiiiK't't mi, , , i>i /IS ( linTin. h\-p-]d;;iryn-<'a! brid/f. t i ai frtuii aln i ve. 
KI. Kj::J(jr)/nri I'nn'.li.:. Iddu-iriii-. hypdpiaii > n'ji^al hrid'jia a'la: li-(iTri altuv*.'. 
17. M>rro II, !..>,< mrrn;: , ,,r'! A- lirjicLnl. riLlit liunidildr. d( r-A \\*-\v. 

15. J:;/'7 ;-])., riLdiT iniUMlildf. dnr^al \if\v. 

10. Il'irtnoni'i ir<-f<i Kan da 11, riLdil nian.dildc dii'-a! \n-\v. 

20. rsyllohoru ("trt i;ifjf<'in Ta-^^, riLd.t triandililr. d^Tsd \'w\\, 

21. Epihichrm l>nr,.>i!:.< lahricin^ ri'jhl nKUidiMn, d^r-al view, 

'T .aa mdebli>^i lu Ml-^ ]■]. Harl, whu Uj.- oxt»cuti. d Ih'.^ final c^fiy u: lil'~' I "■ m. 
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Plate 121. 

Fig. 22a. Mirroiveisen oralis LeConto, dcm^al view of head. 

225. Mlcrowdsca ovalis Le(Jonle, doreal view of larva; lenf^th about 2 ram. 
23. Stcthorus jmnciiim LeConte, doreal viow of heiid; lougth of entire larva about 
2 mm. 
( 'eph a 1 sey imius (?), d o r na 1 \i e w o f 1 a r \'a ; 1 p n i^ 1 h , a 1 ,» o u i 2 ^ m m , 
Self III /ius con'ijtrdrum Croleh, dorsal view of head. 

Snjifmns conij'erarvm (.'roteh, dorsal view (^f larva; len.irth about 5 mm. 
2(>. Scymnun ccriicidh Mulsant, dor.-al view <if larva; lenulli about \\ mm. 

27. i\ovuLS airdinaHs'^\\\\^dn\, diirsal viow df hu'\'a; leufrth about 4^ mm. 

28. Micraspis 12-punctata iinnaeus, dor.^al view (.if larva; length about 4^ mm. 

29. Ntda mur(j\naUi LinnacuH, tlorsal viow of larva; len.cth aVjout 11 mm. 

30. Psyllobora paninotala CaBcy, dornal view of larva; letigtli about 3^ mm. 
'Mo. Ep'tltu-hmi borralia Fabrieius, dorsal view of hoad. 

31ti. Ep'iluchnu boreal is Fabrieiun, dorsal view of larva; length about 10 mm. 
32a. Lifuiojiji^ lophantae Blaisdell, dorsal view of hoad. 

325. Lifuhrus lophanfoe IMaisdell, dor-al view of larva; length about 3^ mm. 
33«. Exorliomus ciibensis Dimmoek, dorsal A'iew of head. 
335, Exochornus cuhensis Dimmoek, dorsal view of larva; length G mm. 
34. Orcus nustralnmirI\oii:^du\ii\, dorsal view of the right side of thorax; length of 

the entire larva about (3 mm. 
35(7. Chilocoru.'i bivuinants Mulsant, dorsal ^^ew of Ivead. 
355. Chilocoms binibicms Mulsant , dorsal view of the right side of thorax; length 

of entire larva about 8 mm. 
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